ZCT 534-4 - PHYSIC OF DIAGNOSTIC RADIOLOGY OCT 2004 by PPSF, Pusat Pengajian Sains Fizik
UNTVERSM SAINS MALAYSIA
First Se,me*er Examination
Academic Session 20Mn00S
October 2001
Zg 534/4 - Physics of Diagnostic Radiology|nz* RaAio Io gi D iagno s isJ
Duration: 3 hours
[Masa : 3 jamJ
please check that this examinatisn paper consists of SIX pages of printed material before
you begin the exanination
[Sila pastiknz bahawa kertas peperiksaan ini mengandungi ENAM mula surat yang
bercetak sebelttm oda memuJakan peperiksaan ini.J
I-niltrocti,ons: Alswer FM (5) questions only. At least TWO questions must be from
SECTION A. Students are allowed to answer all questions in Bahasa Malaysia or in
English.
tlrahan:. Jawab LIMA (5) soalan sahaja. Sehrang-htrangnya DIIA soalan mesti
dijawab dari BAHAGUN A. Pelajar dibenarlwn meiiawab irmua soalan sama ada
dalam Bahasa Malaysia atau Bahasa Inggeris.J
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SECTION A
l. (a) Describe photoelectric interactions and compton scattering.[(a) Perihallcan salingtindakan fotoelefurik a*r rnar-, conp1onJ
(30/100)
(b) Discuss why photoelectric interaction is useful as well as h*,rnfrr indiagnostic radiology.
t@ Bincangkan 
- 
kenapa salingtindatran fotoeleHrik berguna di wtptng
membahayakan dalam radiologi diagnistik J
(30/100)
(c) Explain why compton scattering must be minimized in the imag'g process
and outline the steps taken to reduce its effects.[(c) Jelaslran kenapa serakan compton mesti dihrorykan di dalan prosespengimejan dan gariskan langkah-langkah yang perlu diambil Latuk
me ngur ang kan ke s anny a. J
(40/100)
(a) state the three (3) factors that will affect radiographic contast.[(a) Nyatalcan tiga (3) fafuor yang arcan *ritir kesoz kepada knntras
radiografi.J
(15/100)
(b) For each factor above, write down the two contributors to each factor andin addition, list down the subsequent reasons why each contributor canfinally affect the radiographic contrast.t(b) Bagi setiap fardor di atis, turiskal dua penyumbang trepada setiap fafuordan sebagai tambahan senarairran pirryelab iertrarnn fu*w setiappenyumbang alchirnya akan memberi kesan kepada kontras ,rdr;;"fij
(451100)
(c) The contrast and visibility of small objects are actually reduced by two (2)factors. Describe these two factors and give the reasons as to why they
cause this reduction[(c) Kontras dan pengrihayan objek yang kecil sebenarnya dih^rangknn orehdua (2) falaor. Pertholkan kcdua falior tersebut dn berrknn setit kenapa
mereka menyebabkan pengtrangan ini. J
460
3' (a) Describe the three (3) sources of blur in radiographs and explain how they
are generated
-J-
t@ Perilnlkan tiga (3) sumber kekabtran
bagaimana i anya dihas i I ot J
lzcT s34l
di dalam radiograf dat jetaskot
(60/100)
blur contibrred by these three(b) (i)
tft)
Write the fonnula for tre total
souroes.
(c)
ftc)
Tuliskan persamum kekzbwot jrmrah yory disuntbangkan oleh
ketiga sumber terseba.J
(ii) If contributions to brur from the three (3) so'rces are as follows,
calculate the value of tbe total blur
t6, Jika sumbangan kcpada kekabwan doipda tiga (3) sumber
adalah seperti berihtt, hitwtg nilai kekahsotj-rrl"hl
- source A contibutes 0.3 m-
- sumber A menyumbory 0.3 mm
- sourc€ B contributes 0-2 rnrn
- sumber B merryumbozg 0.2 mn
- source C contributes 0-2 rnm
- sumber C menyumbazg 0.2 mm
(20/100)
Explain uihat is meant by
Jelaskan qpa yang dimaksudknt dengol
(i) Contrast Transfer Function
t0 Fungsi Perpindahan KontrasJ(ii) Modulation Transfer Function
t(i, Fungsi Perpindahan ModutasiJ
(20l100)
4. (a) Detail our the three (3) functions of the intensiffing screen.t@ Perincilcan tiga (3) fungsi rabir pengamat.J
(30/100)
(b) with the aid of relevant graphs/diagrams, explain what is meant byt@ Dengan bontuan graf/rojah berkattaA jefaskan apa yang dimaksudkan
denganJ
(D hdffis film
K, filem lttudJ
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(ii) contrast film
fti, filem kontrasJ(iii) film speed
Kiiil lojuJilemJ
(c) Explain the reasons why the breast
m amm ogaphic examination.
fJelaskan sebab lcenapa payudara perlu
mamografi.J
must be
dimampat
IZCT s34l
(4sl100)
compressed during
semasa pemerilcsaan
(25l100)
SECTION B
5. (a) Detail out five
imaging.
[(a) Perincikan lima
analog.J
(5) advantages that digital imaging have over analogue
(5) leebailran pengimejan berdigit ke atas pengimejan
(50/100)
O) With the aid of a diagram, describe the factors that the image intensifier
tube have over the intensifying s-creen in producing a brighter image. 
_-
t(b) Dengan bantuan gambarajah, hwailran fatdor-ftolao, iub pengZmat imej
menghasillwn imej yang lebih cerah daripada pengamat tabir J 
-
(30/100)
(c) State the advantages of fluoroscopic imaging over conventional film
radiography.[(c) Nyatalcan kebaikan sistem pengimejan fluoroslmpi lce atas radiografi filemlazim.J
(20l100)
(a) Discuss six (6) characteristics required for a radioisotop€ in diagnostic
nuclear medicine.[(a) Bincang enam (6) stfat yang diperlulun untuk radioisotop dalam perubatan
nuklem diagnosrikJ
(60/100)
(b) Write down the formulae for the effective half-life of a radioisotope given
that the physical half-life is T172p and the biological half-life is Trab.t@ Tulis persamaan separuh hayat berkesan iuotu radioisotop-dibertkan
separuh hryatfzikal Ttpp dan separuh hayu biologi Ttm..J
(20l100)
.5/-
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(c)
K4
!I, -fo* (4) advantages of positron Emission Tomography @ET) overSingle Photon Emission Computed Tomography (SpECi).'
senarailran empat @) kebairan Tomografi- p:oioan ilosrnon eED keatas Tomografi Berkomputer pancuanbuo, f""Sgii fiiZCA I (20/r00)
7. (a) Write short notes on each of the following:fta) Tulis nota ringtras rre atas setiap satu doripada beritafi:J
(i) linear attenuation coefficient
Kt) pelcali pengecilan linearJ(ii) computed tomography numberKit) no_mbortomografibrrko*putrrl(iii) window width
Kii, lcelebarantingkapJ(iv) window level[(tu) paras tingl(ap|(v) grey scale
ftu) skala kctabuJ
(sol100)
(b) Given that the computed tomography (cT) number for bone is 334 and thelinear attenuation coefficient ror *ut"i i. b.to* ;i,;;J;" the tinear
attenuation coefficient for bone at the same energy.t(b) Diberikan nombor lamputer tomografi untuk tutgrg adalah 334 dan pekalipengecilan linear untuk atr adalih -o.zolo 
"*-,, 
itruig priti p"ngectto,linear untuk tulang pada tenaga yang sama.J
Q0/r00)(c) Discuss the differences between third and fourth generation CT scanners.[(c) Bincang perbezaan di antara pengimbas CT generasi kztiga dan kcempat.J
(30/100)
8' (a) From..the- understanding of interactions sf isnizing radiation with matter,describe the characteristics required of a pbantom.[(a) Daripada kefah,anan salingtindatran'rirr*o, mengion dengan jirim,periharkan sifat-sifatyang diperrurransesuatuJbtom.f i
(30/100)
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(b) Explain three (3) factors that affec^t dose to patient in comprred tomogapnvimagrng and describe the mdod for these do"i*.t i" t"rt*t@ Jelaskan tiga (3) felf yory nemberi keswt dos kc atas psakit dalantpengtmejoz tomografi berkorrytner dan pitulkan k"rdri utuk 
"ir,*_ujiaz dostneti tnLJ
(3sll00)
(c) Briefly discuss image quaEv in computed tomography and how the quality
is monitored.[(c) Hwaikan secara ringkas h.sliti inej dalan tonografi berkomptter danbagaimana hnliti dipantal J
(3sl100)
-6-
-oooOooo-
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